Section 1. Invited Papers 


The JET plasma boundary with limiter and X-point 
discharges, The JET Team, presented by P.E. Stott . 
Impurity accumulation in plasma regimes with high 
energy confinement, G. Fussmann, J. Hofmann, G. 
Janeschitz, K. Krieger, E.R. Miiller, R. Nolte, L.B. 
Ran, D.E. Roberts, H. Rohr, K.H. Steuer, H.R. Yang, 
G. Becker, B. Bomba, H. Bruhns, K. Biichl, A. Carl- 
son, G. Dodel, A. Eberhagen, H.-U. Fahrbach, O. 
Gehre, K. Gentle, J. Gernhardt, L. Giannone, G. Von 
Gierke, E. Glock, S. Von Goeler, O. Gruber, G. Haas, 
H. Herrmann, E. Holzhauer, K. Hiibner, S. Kaesdorf, 
F. Karger, M. Kaufmann, M. Keilhacker, O. Kliiber, 
M. Kornherr, A. Korotkov, K. Lackner, R. Lang, P. 
Lee, G. Lisitano, T. C. Luce, F. Mast, H.M. Mayer, 
K. McCormick, D. Meisel, V. Mertens, Y. Miura, H. 
Murmann, J. Neuhauser, H. Niedermeyer, J.M. 
Noterdaeme, W. Poschenrieder, R. Preis, H. Rapp, A. 
Rudyj, W. Sandmann, F. Schneider, U. Schneider, G. 
Siller, E. Simmet, E. Speth, F. Séldner, A. Stabler, K. 
Steinmetz, U. Stroth, N. Tsois, O. Vollmer, H. Wiirz 
Plasma edge physics in the TEXTOR tokamak with 
poloidal and toroidal limiters, U. Samm, P. Bogen, 
H. Hartwig, E. Hintz, K. Héthker, Y.T. Lie, A. 
Pospieszczyk, D. Rusbiildt, B. Schweer and YJ. Yu. . 
Impurity production and transport at limiters, G.F. 
Collector probe measurements in T-10: Results and 
prospects, H. Grote and the WASA Team........ 
Hydrogen and helium recycling in tokamaks with carbon 
Recycling and neutral transport in the DIII-D tokamak, 
S.L. Allen, M.E. Rensink, D.N. Hill, DE. Perkins, 
G.L. Jackson, M. Ali Mahdavi and the DIII-D Re- 
Characteristics of the JT-60 divertor and limiter plas- 
mas with high power auxiliary heating, The JT-60 
Team, presented by N. Hosogane .............. 
Study on edge plasma physics and particle control in 
the Heliotron-E device, 7. Mizuuchi and the Helio- 
ALT-II toroidal belt pump limiter performance in TEX- 
TOR, D.M. Goebel, R.W. Conn, W.J. Corbett, K.H. 


14 


24 


93 


105 


Dippel, K.H. Finken, W.B. Gauster, A. Hardtke, J.A. 
Koski, W. Kohlhaas, R.T. McGrath, M.E. Malinow- 
ski, A. Miyahara, R. Moyer, A. Sagara, J.G. Watkins, 
G. Wolf, the TEXTOR Team and the ICRH Team . . 
First-wall conditions for enhanced confinement dis- 
charges and the DT experiments in TFTR, H.F. 
Dylla, M. Ulrickson, M.G. Bell, D.K. Owens, D. 
Buchenauer, R.V. Budny, K.W. Hill, S.J. Kilpatrick, 
D.M. Manos, P.H. LaMarche, A.T. Ramsey, G.L. 
Schmidt and M. Zarnstorff ... 
Hydrogen trapping and transport in carbon, W. Maller . 
The interaction of tritium with graphite and its impact 
on tokamak operations, R.A. Causey ........... 
TORE SUPRA first-wall description and behaviour 
during the initial plasma experiments, A. Grosman, 
M.-H. Achard, P. Chappuis, J.-J. Cordier, P. De- 
schamps, E. Gauthier and M. Lipa ............. 
Experience with wall materials in JET and implications 
for a future ignited tokamak, P.H. Rebut, K.J. Dietz 
New trends in the theory of the plasma boundary, J. 
Lingertat and K.F. Alexander 


Section 2. Plasma Edge Structure 


Edge plasma investigation on T-10, V.A. Vershkov, the 
T-10 Group and the CIEP Group ...........65. 
Results from a double-sided Langmuir probe in T-10, 
and an extended model of a probe in a streaming 
magnetized plasma, M. Laux, H. Grote, K. Giinther, 
A. Herrmann, D. Hildebrandt, P. Pech, H.-D. Reiner, 
H. Wolff and G. Ziegenhagen....... 
Non-ambipolarity of perpendicular plasma transport 
and asymmetry of particle flow onto the tokamak 
rail limiter, A.V. Chankin and V.A. Vershkov ..... 
Plasma-limiter interactions during the g-mode in 
TFTR, R. Budny, H.F. Dylla, A.B. Ehrhardt, E.D. 
Frederickson, R.J. Goldston, S.J. Kilpatrick, D.C. 
McCune, K. McGuire, S.S. Medley, A.T. Ramsey, 
B.C. Stratton and M. Ulrickson ............+.+- 
Boundary asymmetries and plasma flow to the ALT-II 
toroidal belt pump limiter, WJ. Corbett, D.M. 
Goebel, R.W. Conn, R.T. McGrath, K.H. Dippel and 
The behaviour of the scrape-off layer in JET with 
toroidal belt limiters, S.K. Erents, J.A. Tagle, G.M. 
McCracken, G. Israel, H.W. Brinkschulte and L. De 


XVii 


115 


128 
138 


151 


162 


172 


184 


195 


214 


221 


CONTENTS 
vil 
= 
3 
| 
38 200 
51 
208 
63 
80 
|| 
= 
226 


XVill 


Edge fluctuation measurements in TEXTOR with a 
thermal neutral beam probe, A. Komori, S. Masa- 
mune, O. Mitarai, K. Yamagiwa, C. Honda, K. 
Kadota, J. Fujita, Y.T. Lieand U. Samm ........ 

The X-point scrape-off plasma in JET with L- and 
H-modes, P.J. Harbour, D.D.R. Summers, S. Cle- 
ment, J.P. Coad, L. De Kock, J. Ehrenberg, K. 
Erents, N. Gottardi, A. Hubbard, M. Heilhacker, P.D. 
Morgan, J.A. Snipes, M.F. Stamp, J.E. Tagle, A. 
Tanga, R. Behrisch and W.-M. Wang ........... 

Modification of the scrape-off layer by edge plasma 
modes, M. Ali Mahdavi, D. Hill, S.L. Allen, N.H. 
Brooks, K.H. Burrell, T. Carlstrom, D. Content, J. 
DeBoo, P. Gohil, N. Gottardi, C.L. Hsieh, G. Haas, 
G. Jackson, N. Ohyabu, M.E. Perry, T. Petrie, M. 
Rensink, D. Schissel, M. Shimada, R. Snider, R. 
Stambaugh, R. Stockdale and T. Taylor.......... 

Probe measurements of TFTR edge plasmas at neutral 
beam heating powers up to 20 MW, D.M. Manos, 
S.J. Kilpatrick, M.G. Bell, R.V. Budny and M. 
Ulrickson 

Interferometric density measurements in the divertor 
and edge plasma regions for the additionally heated 
JT-60 plasmas, 7. Fukuda, H. Yoshida, A. Nagashima, 
S. Ishida, M. Kikuchi, H. Yokomizo and the JT-60 

Characterization of the ASDEX scrape-off layer density 
profile during neutral beam heating, GK. Mc- 
Cormick, Z.A. Pietrzyk, the ASDEX Team and the 


Influence of the Alfvén wave spectrum on the scrape-off 
layer of the TCA tokamak, Y. Martin and Ch. Hol- 

The effect of ECRH on the DITE plasma boundary, 
R.A. Pitts, G.F. Matthews, G.M. McCracken and BJ. 

The effect of different ICRH heating scenarios on the 
JET scrape-off layer, J.A. Tagle, S.K. Erents, M. 
Bures, H. Brinkschulte, G.M. McCracken, L. De Kock, 

Experimental evidence for sheath effects at the ICRF 
antenna and ensuing changes in the plasma boundary 
during ICRF on TEXTOR, R. Van Nieuwenhove 

The effect of ICRF on the Alcator C scrape-off layer 
plasma, A.S. Wan, B. Lipschultz, F.S. McDermott 

Plasma periphery behavior under OH and under ECRH, 
N.L. Vasin, V.A. Vershkov, S.A. Grashin, A.A. 
Medvedev, A. Yu. Pigarov, A.A. Sushkov, A.V. Chan- 

Analytical and numerical investigations of thermal sta- 
bility of edge plasmas, A.K. Prinja, P.I.H. Cooke, 

Presheath profiles in simulated tokamak edge plasmas, 
B. LaBombard, R.W. Conn, Y. Hirooka, R. Lehmer, 
W.K. Leung, R.E. Nygren, Y. Ra, G. Tynan and K.S. 


Contents 


231 


236 


245 


251 


258 


264 


270 


276 


282 


288 


292 


314 


Correlative properties of edge plasma turbulence in 
tokamak TV-1, V.P. Budaev and R.S. Ivanov... . . . 


Section 3. Plasma Impurities 


Modelling of carbon and hydrocarbon transport in a 
plasma boundary layer, W.D. Langer and A.B. 

Carbon impurity transport around limiters in the DITE 
tokamak, C.S. Pitcher, P.C. Stangeby, D.H.J. 
Goodall, G.F. Matthews and G.M. McCracken .... . 

Characterization of deposition and erosion of the TFTR 
bumper limiter and wall, B.E. Mills, D.A. 
Buchenauer, A.E. Pontau and M. Ulrickson ...... . 

Transport of sputtered impurities in the vicinity of the 
TFTR inner bumper limiter, R.7. McGrath and J.N. 

Erosion and redeposition at the JET limiters, G.M. 
McCracken, D.H.J. Goodall, P.C. Stangeby, J.P. 
Coad, J. Roth, B. Denne and R. Behrisch ......... 

Erosion/redeposition modeling and calculations for 
carbon, J.N. Brooks, D.K. Brice, A.B. DeWald and 

Determination of the carbon redeposition rate in the 
scrape-off layer of TEXTOR by a new, time in- 
tegrated collection technique, P. Wéienhold, F. 
Waelbroeck, H. Bergsdker, J. Winter and H.G. Esser 

Controlled impurity release from limiter-like erosion 
probes, J.S. Bakos, D. Hildebrandt, F. Paszti, G. 

Investigation of the behaviour of injected sodium atoms, 
plasma ions and intrinsic impurities in the scape-off 
layer of MT-1, J.S. Bakos, G. Biirger, P.N. Igndacz, J. 
Szigeti, G. Petravich, S. Zoletnik and D. Hildebrandt 

Behaviour of light impurities in beam-heated JT-60 
plasmas with hot graphite walls, N. Nishino, H. 
Kubo, A. Sakasaki, Y. Koide, T. Sugie, T. Takeuchi 

Impurity production due to wall interactions in toka- 
maks, G.M. McCracken, S.J. Fielding, G.F. Mat- 

JET impurity results in helium plasmas, K. Behringer, 
B. Denne, P.D. Morgan, M.F. Stamp and M.J. For- 

Particle influx measurements in JET helium plasmas 
using a multichannel visible spectrometer, M.F. 
Stamp, K.H. Behringer, M.J. Forrest, P.D. Morgan 

Metal impurity fluxes in the TEXTOR scrape-off layer 
measured by collector probes in the presence of 
ALT II toroidal belt limiter, B. Emmoth, M. Rubel, 
H. Bergsadker, P. Wienhold and J. Winter ........ 

Charge exchange neutral sputtering in ASDEX, G. 
Staudenmaier and W.R. Wampler ............. 

Measurements of the flux of metallic impurities to the 
ASDEX divertor plates, E. Taglauer, A.-P. 
Martinelli, G. Janeschitz and the ASDEX Team . 


322 


329 


337 


343 


350 


356 


363 


369 


376 


381 


386 


392 


398 


419 


|| 

| 
| 
| 

| 
| | 
|| | | 
| 

| | 
| 

| 

| | 
|| 

| 
| | 

| 

| 
| 

| | 
404 

300 
409 

306 
414 

| | | | 


Material transport at the vessel walls of the divertor 
tokamak ASDEX, W.-M. Wang, J. Roth, R. Behrisch 

Deuterium and metal impurities on long-term targets on 
the FT limiter, G. Maddaluno and A.P. Martinelli . . 

Experimental and numerical investigations of the beryl- 
lium concentrations in the tokamak UNITOR, M. 
Bessenrodt-Weberpals, J. Hackmann, C. Nieswand 

Charge transfer in arcs initiated by disruptions in 
tokamaks, L.M. Bogomolov and A.V. Nedospasov . . 

Electric arc discharge in the tokamak TV-1, LM. 
Bogomolov, N.M. Zykova and V.N. Kabanov ...... 

Plasma—surface interaction studies in the HL-1 toka- 
mak, Y.K. Zhu, G.Z. Feng, D.H. Yan, W.Y. Hong, 
Z.G. Xiao, S.K. Yang, K.H. Li, N.M. Zhang, M_X. 

A study of the mechanisms of metal impurity release 
during ICRF heating in the URAGAN-3 torsatron, 
Grigor’eva, V.G. Konovalov, N.1. Nazarov, V.V. 
Plyusnin, G.N. Polyakova, A.I. Skibenko, 1.P. Fomin, 
V.V. Chechkin, A.N. Sahpoval and O.M. Shvets ... . 

First wall and divertor plate sputtering in a tokamak 
reactor, V.A. Abramov, Yu.L. Igitkhanov, 
Pistunovich and V.A. Pozharov................ 


Section 4. Fuelling and hydrogen recycling 


Modeling of spectroscopic measurements of edge recy- 
cling, J.7. Hogan, C.C. Klepper, D.L. Hillis and T. 

H-alpha photon yield in fuelling of tokamaks, D.H. 

Atom energy distributions from H, lineshape measure- 
ments during gas puff experiments in DITE, S.J. 
Fielding, P.C. Johnson, M.J. Forrest, D. Guilhem and 

Reduction of recycling in DIII-D by degassing and 
conditioning of the graphite tiles, G.L. Jackson, T.S. 
Taylor, S.L. Allen, J. Ferron, G. Haas, D. Hill, M.A. 
Mahdavi, H. Nakamura, T.H. Osborne, P.1. Petersen, 
R. Seraydarian, M. Shimada, E.J. Strait and P.L. 

The use of the RG conditioning system to examine 
some recycling mechanisms occuring in an all-carbon 
surrounding, F. Waelbroeck, T. Banno, H.G. Esser, 
L. Konen, V. Philipps, P. Wienhold and J. Winter . . . 

Experimental determination of plasma—surface interac- 
tions in JET in respect of recycling, pumping and 
fuelling efficiency, 7.7.C. Jones, J.W. Cuthbertson, 
J. Ehrenberg, A. Gondhalekar, P.D. Morgan and T.A. 

Comparison of recycling in the ASDEX divertor before 
and after hardening, G. Haas, W. Poschenrieder, J. 
Neuhauser, S. Kaesdorf, the ASDEX Team and the 


Contents 


422 


430 


435 


439 


458 


462 


469 


476 


482 


489 


496 


503 


Neutral-particle behaviour and particle confinement 
studies in Heliotron E, K. Muraoka, K. Uchino, T. 
Kajiwara, K. Matsuo, M. Maeda, M. Akazaki, S. 
Sudo, K. Kondo, O. Motojima, F. Sano, M. Sato, T. 
Mutoh, H. Zushi, Y. Takeiri, A. liyoshi and K. Uo . . 

Partial pressure measurements of the residual gas dur- 
ing and after TEXTOR tokamak discharges, V. 
Philipps, E. Vietzke, M. Erdweg and F. Waelbroeck . 

Density control for getting stable discharges in JT-60 
graphite wall experiment, R. Yoshino, Y. Neyatani, 
H. Ninomiya, N. Hosogane, H. Nakamura, T. Arai, 
K. Itami, N. Nishino, M. Sato, T. Fukuda and the 

The retained deuterium inventory in JET and impli- 
cations for tritium operation, J.P. Coad, R. Be- 
hrisch, H. Bergsdker, J. Ehrenberg, B. Emmoth, J. 
Partridge, G. Saibene, R. Sartori, J.C.B. Simpson and 


Section 5. Edge Diagnostics 


Velocity distribution of helium atoms in front of the 
TEXTOR limiter, P. Bogen, D. Rusbiildt and U. 


In-situ observation of the chemical erosion of graphite 
in the scrape-off layer of TEXTOR, V. Philipps, E. 

The low-energy neutral fluxes and their impurity pro- 
duction at the walls of ASDEX, H. Verbeek, V. 
Dose, J.K. Fu, O. Gehre, J. Gernhardt, G. Janeschitz, 
E.R. Miiller, H. Rohr, K.H. Steuer, F.X. Séldner and 

Edge density profile studies in the CASTOR tokamak 
using a thermal lithium beam, K. Guenther, E. 
Hayess, K.H. Krebs, L. Weixelbaum, U. Wenzel, J. 
Badalec, K. Jakubka, J. Stoeckel, M. Valovic and F. 


Measuring impurity ion energy and charge state distri- 
butions in the tokamak plasma boundary, R.A. Pitts, 
G.M. McCracken and G.F. Matthews ........... 

Recent developments for plasma edge diagnostics using 
atomic beams, A. Pospieszczyk, F. Aumayr, H.L. 
Bay, E. Hintz, P. Leismann, Y.T. Lie, G.G. Ross, D. 
Rusbiildt, R.P. Schorn, B. Schweer and H. Winter . . . 

Atomic hydrogen radial flux dependence on plasma 
parameters in TEXTOR, W.T. Shmayda, N.P. 
Kherani, J. Winter and F. Waelbroeck .......... 

Plasma-edge diagnostics based on Pd-MOS diodes, R. 
Bastasz, B.L. Cain, T.E. Cayton, R.C. Hughes and 

Collection efficiency for carbon and deuterium of dif- 
ferent surfaces when exposed to the scrape-off 
plasma in tokamaks, H. Bergsdker, M. Rubel, B. 
Emmoth and P. Wienhold 

Probes for the assessment of plasma-—limiter interaction 
in JET, R. Behrisch, J.P. Coad, J. Ehrenberg, L. De 
Kock, J. Roth, M. Wielunski and J.A. Tagle....... 


514 


520 


$27 


533 


545 


550 


557 


562 


574 


582 


587 


593 


xix 
|| 
| | | 
| | 
| 
| 
443 
448 
|_| 
= 
| | | 
|_| 
| | 
568 
| |_| 
| 
| | 
|| 
|_| 
| | 


XX 
Section 6. Divertors 


Numerical studies on divertor experiments, N. Ueda, K. 
Itoh, S.-1. Itoh, M. Tanaka, M. Hasegawa, T. Shoji, 
M. Mori and M. Sugihara .... 

Numerical simulation of L/H transitions in divertor 
discharges, K. Shimizu, T. Hirayama, H. Shirai, M. 
Azumi and the JT-60 Team ... 

Neutral pressures in JT-60 divertor discharges, N. Miya, 
H. Nakamura, S. Tsuji, T. Ando, §. Hiroki, T. 
Nishitani, K. Nagashima, S. Koide and the JT-60 

Erosion and retention of the target plate material in the 
ASDEX divertor, G. Janeschitz, G. Fussmann, J. 
Hofmann, L.B. Ran, H.R. Yang, J. Roth, E. Taglauer, 
the ASDEX Team, the NI Team and the ICRH Team 

Experimental investigation of the natural divertor con- 
figuration in Heliotron-E, D.L. Hillis, P.K. Miodus- 
zewski, R.H. Fowler, J.A. Rome, O. Motojima, T. 
Mizuuchi, N. Noda, T. Mutoh, H. Zushi, R. Taka- 
hashi, T. Obiki, A. liyoshiand K. Uo ........... 

Resonant helical divertor experiments in ohmic and 
auxiliary heated JIPP T-IIU plasmas, 7.E. Evans, 
J.S. DeGrassie, H.R. Garner, A.W. Leonard, N. 
Ohyabu, L.S. Peranich, A. Mohri, Y. Hamada, K. 
Ida, O. Kaneko, K. Kawahata, S. Kitagawa, T. 
Kuroda, K. Masai, S. Morita, Y. Ogawa, S. Okamura, 
K.N. Sato, M. Sakamoto, H. Yamada, K. Yamazaki, 
T. Watari, the ICRF, NBI and JIPP T-I1U Oper- 
ation Groups and F. Karger .........666550005 

Electric and magnetic structure of tokamak edge plasma 
with static and rotating helical magnetic limiter, S. 
Takamura, Y. Shen, H. Yamada, M. Miyake, T. 
Tamakoshi and T. Okuda ..... 

Deuterium and tritium separation in a tokamak reactor 


Contents 


607 


612 


618 


624 


629 


636 


643 


Section 7. Pump Limiters and Alternative Limiter Concepts 


Thermographic and power deposition measurements on 
ALT-II blades, K.H. Finken, J.G. Watkins, R.T. 
McGrath, K.H. Dippel, D.M. Goebel and W.J. Corbett 

Plasma influence on throat conductance of the TEX- 
TOR pump limiter ALT-I, A. Hardtke, K.H. Finken, 
D. Reiter, K.H. Dippel, D.M. Goebel, R.T. McGrath 

Pump limiter experiment on the JFT-2M tokamak, S. 
Sengoku, H. Aikawa, K. Hoshino, S. Kasai, T. 
Kawakami, H. Kawashima, T. Kondoh, H. Maeda, T. 
Matsuda, H. Matsumoto, Y. Miura, M. Mori, I. 
Nakazawa, K. Odajima, H. Ogawa, T. Ogawa, K. 
Ohasa, H. Ohtsuka, N. Suzuki, T. Shoji, H. Tamai, 
Y. Uesugi, T. Yamamoto, T. Yamauchi, K. Hasegawa, 
A. Honda, I. Ishibori, Y. Kashiwa, M. Kazawa, K. 
Kikuchi, Y. Matsuzaki, K. Ohuchi, H. Okano, E. 
Sato, T. Shibata, T. Shibuya, T. Shiina, K. Suzuki, T. 
Tani, T. Tokutake and S. Uno ...........0.444. 


655 


661 


JET pump limiter, K. Sonnenberg, E. Deksnis, R. Shaw, 
R. Watson, D. Croessmann, J. Watkins, J. Koski and 
Biased limiter experiment in the Heliotron E device, O. 
Motojima, M. Harada, Y. Takeiri, T. Mutoh, T. 
Kawabata, H. Zushi, K. Kondo, R. Takahashi, T. 
Mizuuchi, N. Noda, A. liyoshi, A. Komori and A. 
Results from the DITE pump-limiter experiment, P.C. 
Johnson, S.J. Fielding, G.F. Matthews, R. Pitts, J. 
Pritchard and G. 
Edge plasma control: Particle channeling in Tore Supra 
pump limiter and ergodic divertor, Ph. Ghendrih, A. 
Samain, A. Grosman, H. Capes and J.P. Morera ... 
Modeling of neutral transport and impurity generation 
in the Tore Supra pump limiter, C.C. Klepper, L. W. 
Owen, P.K. Mioduszewski and A. Grosman ....... 
Movable limiter experiment on TPE-1RM15 reversed 
field pinch machine, Y. Yagi, T. Shimada, I. Hirota, 
Y. Maejima, Y. Hirano, K. Ogawa, K. Namiki and K. 


Section 8. Conditioning and Carbonization 


Boronization in TEXTOR, J. Winter, H.G. Esser, L. 
Konen, V. Philipps, H. Reimer, J. Von Seggern, J. 
Schliiter, E. Vietzke, F. Waelbroeck, P. Wienhold, T. 
Banno, D. Ringer and S. Vepfek............... 

Development of plasma CVD and feasibility study of 
boron carbide in-situ coatings for tokamaks, S. 
Vepfek, S. Rambert, M. Heintze, F. Mattenberger, M. 
Jurcik-Rajman, W. Portmann, D. Ringer and U. 

In-situ boron coating and its removal by glow discharge 
processes, H. Toyoda, T. Isozumi, H. Sugai and T. 

Carbonization of the T-10 tokamak liner for ECRH 
experiments, V.M. Chicherov, Yu.V. Esipchuk, S.A. 
Grashin, A.B. Pimenov, Yu.A. Sokolov, K.B. Titishov, 
B.H. Alimov, 1.1. Arhipov, D.V. Bogomolov, A.E. 
Gorodetsky, S. Yu. Rybakov and A.P. Zakharov . 

Clean-up of graphite first walls in JT-60, 7. Arai, H. 
Takatsu, H. Ninomiya, R. Yoshino, N. Hosogane, M. 
Yamamoto, K. Kodama, A. Kaminaga, M. Shimizu 

Experimental research on medium-frequency discharge 
cleaning in the HT-6M tokamak, L. Chengfu, G. 
Wenkang, G. Xuemao, L. Nanchang, H. Wanfen, C. 

Probe measurements of hydrogen fluxes during dis- 
charge cleaning in JFT-2M, Y. Matsuzaki and the 

Collector probe measurements of ohmic conditioning 
discharges in TFTR, S.J. Kilpatrick, H.F. Dylia, 
W.R. Wampler, D.M. Manos, S.A. Cohen and R. 

Gas analysis during carbonzation and hydrogen recy- 
cling control by helium discharges in Heliotron-E, 


674 


692 


696 


702 


713 


724 


732 


737 


743 


748 


752 


757 


S. Kato, N. Noda, H. Oyama, K. Akaishi, T. Senju, 
K. Kaneko, O. Motojima, Y. Sakamoto and A. liyoshi 
Effects of carbon wall on the behavior of Heliotron-E 
plasmas, N. Noda, T. Mizuuchi, K. Akaishi, T. Senju, 
K. Kondo, H. Kaneko, O. Motojima, T. Baba, S. 
Besshou, M. Sato, M. lima, S. Kobayashi, F. Sano, Y. 
Takeiri, T. Kawabata, T. Mutoh, H. Okada, S. Sudo, 
H. Zushi, K. Yaguchi, Y. Ijiri, I. Ohtake, M. Harada, 
H. Matsuura, S. Morimoto, T. Obiki, A. liyoshi, K. 
Uo, H. Minagawa, T. Hino, T. Yamashina, S. Kato, 
H. Oyama, H. Amemiya, K. Okazaki, K. Shimizu, Y. 
Sakamoto, S. Amemiya, H. Toyoda, S. Yoshida and 
Study on carbon coating films produced in Heliotron-E, 
H. Minagawa, T. Hino, T. Yamashita, M. Watanabe, 
N. Noda, T. Mizuuchi, O. Motojima, A. liyoshi and 
Carbonization experiment by ECR discharge in JIPP 
T-IIU, Y. Sakamoto, H. Amemiya, Y. Ishibe, H. 
Oyama, Y. Hori, A. Sagara, Y. Ogawa, S. Hirokura, 
N. Toyoda, H. Sugai, H. Minagawa and T. Yamashina 
Reduction of the metal impurity flux to the Uragan-3 
torsatron plasma by the use of RF TiN-coated an- 
tennas, V.V. Vasil’ev, V.S. Vojtsenya, E.D. Volkov, 
Ya.F. Volkov, 1.1. Demidenko, V.G. Dyatlov, B.P. 
Il’enko, V.Ya. Kolot, V.G. Konovalov, N.S. Lomino, 
N.I. Nazarov, O.S. Pavlichenko, V.D. Ovcharenko, 
G.N. Polyakova, L.N. Remez, K.S. Rubtsov, A.N. 
Shapoval and O.M. Shwets .... 


Section 9. New Machines and Alternative Devices 


Alcator C-Mod: A high-field divertor tokamak, B. 
Lipschultz, H. Becker, P. Bonoli, J. Coleman, C. 
Fiore, S. Golovato, R. Granetz, M. Greenwald, D. 
Gwinn, D. Humphries, 1. Hutchinson, J. Irby, E. 
Marmar, D.B. Montgomery, F. Najmabadi, R. Parker, 
M. Porkolab, J. Rice, E. Sevillano, Y. Takase, J. 
Terry, R. Watterson and S. Wolfe... 

First results on plasma-—surface interactions in the 
Tokamak de Varennes, B. Terreault, C. Boucher, 
R.W. Paynter, G.G. Ross, D. Thériault, G. Abel, R. 
Boivin, R.A. Bolton, J. Castracane, G. Chevalier, P. 
Couture, R. Décoste, Y. Demers, K. Dimoff, V. Glaude, 
B.C. Gregory, E. Haddad, C. Janicki, J. Kalnavarns, 
J.L. Lachambre, H.H. Mai, C.R. Neufeld, H.D. 
Pacher, G.W. Pacher, N. Richard, R.G. Saint-Jacques, 
M. Saint-Onge, C. Simm, B.L. Stansfield, G. Veil- 
leux, D. Whyte and W. Zuzak ...........0044. 

Plasma-—wall interactions in a reversed-field pinch, A. 
Matsuoka, S. Masamune, A. Nagata, H. Arimoto, S. 
Yamada, H. Murata, H. Oshiyama and K.1. Sato .. . 

Improvement of wall conditioning of the tandem mirror 
GAMMA 10 by ECR discharge cleaning, Y. 
Nakashima, M. Ichimura, Y. Imai, M. Inutake, A. 
Mase, S. Miyoshi, F. Tsuboi, D. Tsubouchi, N. 
Yamaguchi, K. Yatsu, Y. Sakamoto, K. Okazaki, L. 


Contents 


763 


769 


776 


783 


787 


793 


799 


Global modelling of plasma—wall interaction in re- 
versed field pinches, M. Bagatin, S. Costa and S. 

Initial operation and edge plasma studies in ATF, P.K. 
Mioduszewski, J.D. Bell, T.S. Bigelow, R.J. Colchin, 
E.C. Crume, J.L. Dunlap, G.R. Dyer, A.C. England, 
J.C. Glowienka, J.W. Halliwell, J.H. Harris, G.R. 
Haste, D.L. Hillis, S. Hiroe, L.D. Horton, H.C. Howe, 
R.C. Isler, T.C. Jernigan, R.R. Kindsfather, R.A. 
Langley, J.F. Lyon, M.M. Menon, T. Mizuuchi, O. 
Motojima, M. Murakami, G.H. Neilson, V.K. Paré, 
D.A. Rasmussen, M.J. Saltmarsh, F. Sano, J.E. 
Simpkins, T. Uckan, T.L. White, J.B. Wilgen and 

Structure of the plasma and energy balance near the 
limiter in the L-2 stellarator, M.S. Berezhetskii, V.P. 
Budaev, R.S. Ivanov, A.A. Rakowez, S.N. Popov, 
Yu. V. Kholnov, E.D. Andryukhina, K.S. Dyabilin and 


Section 10. Materials Properties 


Overall evaluation study for isotropic graphite as fusion 
first wall material in Japan, 7. Yamashina and T. 

High resolution electron microscopy of graphite defect 
structures after keV hydrogen ion bombardment, Y. 
Gotoh, H. Shimizu and H. Murakami ........... 

Modification of graphite structure by D* and He* 
bombardment, K. Niwase, T. Tanabe, M. Sugimoto 

Preconditioning of graphite and its influence on the gas 
desorption, J. Bohdansky, R.A. Causey, C.D. Croess- 
mann, A.E. Pontau and J.B. Whitley ............ 

Measurement of inherent hydrogen and oxygen in 
graphites using laser release analysis, P.L. Andrew, 

Control of water absorption by purification of graphite, 
J.E. Simpkins, R.A. Strehlow, P.K. Mioduszewski and 

On the investigation of amorphous hydrogenated carbon 
by positron annihilation, G. Kégel, D. Schédlbauer, 
W. Triftshduser and J. Winter .... 

Carbon diffusion from a-C:H coatings into the bulk of 
the TEXTOR liner, U. Littmark, U. Linke, G. Flentje, 

Direct ion beam deposition of a-C:H films on refrac- 
tory metals, K.G. Tschersich 

Erosion and redeposition behavior of selected NET- 
candidate materials under high-flux hydrogen, deu- 
terium plasma bombardment in PISCES, E. 
Franconi, Y. Hirooka, R.W. Conn, W.K. Leung, B. 
LaBombard and R.E. Nygren ... 

Chemical reactivity of atomic hydrogen on graphite 
pre-irradiated by hydrogen and argon ions, E. 
Vietzke, V. Philipps and K. Flaskamp ...........- 

Modeling of particle-surface reflections including 


818 


825 


831 


841 


851 


856 


861 


865 


871 


876 


881 


887 


892 


898 


xxii 


surface roughness characterized by fractal geometry, 
Reflection of hydrogen from carbon, R. Aratari and W. 
Angle of incidence dependence of light ion physical 
sputtering of carbon, A.A. Haasz, J.W. Davis and 
Surface composition of Cu—Li alloys: The influence of 
oxygen on bombardment and segregation effects, B. 
Baretzky, E. Taglauer, W. Miller and R.P. Schorn . . 
The suitability of copper /lithium alloys for application 
as wall material in tokamaks, R.P. Schorn, E. Hintz, 
B. Baretzky, J. Bohdansky, W. Eckstein, J. Roth and 
Deterioration of molybdenum disulphide (MoS,) by 
hydrogen plasma irradiation, Y. Sakamoto, K. Yano, 
H. Oyama, H. Kokai, S. Itoh and A. Miyahara... . . 
Plasma-induced changes of a metallic divertor neutral- 
izer plate analysed by photoacoustics, B.K. Bein, M. 
Sputtering and angular distribution of steel 316L irradi- 
ated by He ions, B. Emmoth, H. Bergsdker and C.H. 


Sputtering of metal layers deposited on graphite at 
elevated temperatures, Y. Hasebe, K. Kondoh and K. 

Light-ion sputtering yield measurements of Ti and TiC 
under O, exposure at high temperature, A. 
Santaniello, J. Appelt, J. Bohdansky and J. Roth... . 

Vapor shielding of surfaces subjected to high heat fluxes 
during a plasma disruption, J. Gilligan, D. Hahn and 

Effects of pulsed-laser radiation on first-wall materials, 

Material damage in graphite by run-away electrons, H. 
Hoven, K. Koizlik, J. Linke, H. Nickel, E. Wallura 

High heat flux damage of the guard limiter in Heliotron 
E, M. Fujitsuka, T. Shikama, N. Noda, H. Shinno, T. 
Tanabe, T. Mutoh and A. liyoshi .............. 


Section 11. Hydrogen in Materials 


MEASTRI: A hybrid analytical /Monte Carlo code for 
particle transport in solids, D.K. Brice .......... 
Dynamic measurements of depth profiles of hydrogen 
implanted into graphite at elevated temperatures, K. 
Morita, K. Ohtsuka and Y. Hasebe ............. 


Contents 


915 


920 


924 


932 


935 


941 


945 


951 


970 


976 


985 


Desorption processes of hydrogen and methane from 
clean and metal-deposited graphite irradiated by 
hydrogen ions, S. Fukuda, T. Hino and T. Yamashina 

Deuterium pumping and erosion behavior of selected 
graphite materials under high flux plasma bombard- 
ment in PISCES-A — Effects of surface pores and 
machined grooves, Y. Hirooka, R.W. Conn, D.M. 
Goebel, B. LaBombard, R. Lehmer, W.K. Leung, R.E. 

Temperature dependence of ion-induced detrapping of 
deuterium in graphite, B.M.U. Scherzer, J. Wang 

Thermal release of tritium implanted in graphite studied 
by T(d,a)n nuclear reaction depth profiling analysis, 
J.A. Sawicki, J. Roth and L.M. Howe ........... 

Release of deuterium from carbon during low-energy 
helium and carbon ion bombardment, W.R. Wam- 

Helium-ion-induced release of hydrogen from graphite, 

Hydrogen recycling control by helium ion bombard- 
ment onto carbonized surfaces, H. Sugai, H. Toyoda, 
S. Ohshita, S. Yoshida and A. Sagara ........... 

Hydrocarbon release from graphite and titanium 
carbide, R. Yamada and M. Saidoh ............ 

Hydrogen transport and particle-induced hydrogen re- 
lease in carbonization layers, J. Pillath, J. Winter 

Hydrogen ion-driven permeation in carbonaceous films, 
R.A. Anderl, D.F. Holland and G.R. Longhurst... . . 

Measurement of tritium distribution in JET, D.H_J. 
Goodall, G.M. McCracken, J.P. Coad, R.A. Causey, 

The effect of adsorbed carbon and sulphur on hydrogen 
permeation through palladium, A.B. Antoniazzi, A.A. 

Effect of surface impurities on the hydrogen recombina- 
tion coefficient of first-wall materials, M. Yamawaki, 
K. Yamaguchi, S. Tanaka, T. Namba, T. Kiyoshi and 

Effect of irradiation on deuteriun reemission and reten- 
tion in metals, 7. Tanabe, M. Takeo and S. Imoto . . 

Trapping of deuterium injected in austenitic stainles 
steel at elevated temperatures, N. Yoshida, T. Kurita, 


1004 


1013 


1019 


1025 


1030 


1035 


1040 


1046 


1052 


1059 


1065 


1071 


1077 


| 

904 
997 

910 

| | 

| | 
| 

| | 

| 
| 
| | 

| | 

| | 

957 

964 
|| 

| 

1082 

|| 
1089 
990 1107 


